The present case provides direct evidence of human herpesvirus 6 reactivation in resected lymph node tissue in a patient with drug-induced hypersensitivity syndrome. This case clearly demonstrates that appropriate pathological evaluation of lymphadenopathy for drug-induced hypersensitivity syndrome, which mimics malignant lymphoma in clinical, radiological, and pathological findings, is required.
A 57-year-old woman was referred to our department because of generalized erythema involving mainly her face and upper trunk, with a morbilliform eruption for a week, persistent pyrexia, and a sore throat for the preceding 3 weeks. She had been treated for bipolar disorder and had a history of atopic dermatitis and bronchial asthma in her childhood. She had been on lorazepam, famotidine, and loxoprofen for a decade, and carbamazepine had been started 1 month prior to coming to our department ( Fig. 1 , day 1). She was allergic to soybeans, corn, eggs, and rice. She had not been in contact with any sick persons. At her first visit to our department (day 34), physical examination showed mild periorbital edema and expanding erythema from her face to both lower legs, with a morbilliform eruption, but no mucosal ulcers or erosions were noted. Thus, she was tentatively diagnosed as having an adverse cutaneous reaction to carbamazepine; therefore, carbamazepine was stopped, and oral prednisolone therapy was started at a dose of 20 mg/day. One week after starting the prednisolone therapy ( Fig. 1, day 43) , her sore throat and high-grade fever had almost disappeared, and some aspects of the cutaneous lesions, such as pigment deposition and nonpalpable purpura, had improved. Of note, at this time, she noticed generalized lymphadenopathy and returned to our department.
At her 2nd visit to our department (day 43), physical examination showed generalized superficial lymphadenopathy (supraclavicular, cervical, axillary, and inguinal), and each node was 20 mm in size, firm, nonfixed, circumscribed, and rubbery, suggesting lymphoma. Laboratory examination revealed marked elevations of her white blood cell count (37,400/l, with 1% basophils, 7% eosinophils, 25% neutrophils, 44% lymphocytes, 14% atypical lymphocytes, and 3% monocytes), lactate dehydrogenase (1,657 IU/liter), and soluble interleukin 2 receptor (11,600 U/ml). Moderate elevations of serum hepatic biliary enzymes were also noted (aspartate aminotransferase, 81 IU/liter; alanine aminotransferase, 144 IU/liter; alkaline phosphatase, 264 IU/liter; ␥-glutamyl transpeptidase, 371 IU/liter). Two sets of blood cultures were negative, and no evidence of a recent infectious mononucleosis (IM) syndrome (Epstein-Barr virus) or IM-like syndrome (cytomegalovirus, Toxoplasma gondii, human immunodeficiency virus) was detected ( Fig. 1) .
On day 48, she was admitted to another hospital with suspected malignant lymphoma, and whole-body computed tomography showed the superficial lymphadenopathy. A lymph node biopsy of the right axilla was performed the next day. After hematoxylineosin staining, the histological examination showed enlarged nodes that contained an immunoblastic reaction predominantly affecting the T zones of the node, sparing the follicles ( Fig. 2A , labeled "G" [for germinal center]), which resulted in expanding T zones ( Fig. 2A , labeled "T") possessing a pleomorphic infiltration with many blast-type cells (Fig. 2B , white arrowheads), plasma cells, histiocytes, and eosinophils. Although the blast-type cells showed morphological features indistinguishable from those of Reed-Sternberg cells, they were negative for CD3 (Fig. 2C , white arrowheads), CD30 (Fig. 2D , white arrowheads), and CD15 (Fig. 2E, white arrowheads) .
Three weeks after withdrawal of carbamazepine, the lymphadenopathy resolved spontaneously, suggesting reactive lymphadenopathy. Indeed, in the present case, immunohistochemical staining for human herpesvirus 6 (HHV-6) was positive only in the Reed-Sternberg-like cells (Fig. 2F) , and the serum titer for HHV-6 IgG antibody (fluorescent-antibody technique) taken on day 49 (Fig. 1) showed marked elevation (2,560-fold) but was negative for HHV-6 IgM. HHV-6 genomes in the resected lymph node tissues was quantitated using a real-time PCR method (1) and showed 84.6 copies/g DNA in the tissues, suggesting that aberrant propagation of HHV-6 occurred in the tissues.
Based on this pattern after immunohistochemical staining, together with a high serum titer of HHV-6 IgG antibody, as well as the presence of high fever, liver dysfunction, and a hematological disorder (leukocytosis, Ͼ11,000/l; atypical lymphocytes, Ͼ5%; eosinophilia, Ͼ1,500/l), the patient was diagnosed with druginduced hypersensitivity syndrome (DIHS), satisfying all of the criteria for DIHS proposed by a Japanese severe cutaneous adverse reaction group, which includes HHV-6 reactivation (2, 3). She also had a high drug reaction with eosinophilia and systemic symptom (DRESS) score of 8 (score for definite case, Ͼ5) according to the scoring system for DRESS cases proposed by Kardaun et al. (4) . DIHS and DRESS are now considered equivalent clinical conditions. Saltzstein and Ackerman (5) stated that anticonvulsant-drugassociated lymphadenopathy closely mimics various malignant lymphomas, both clinically and pathologically, and described a pleomorphic reaction by various inflammatory cells (6) , as in the present case. In a review of the literature, pathological evaluation of drug-induced lymphadenopathy has been rarely reported, but the following four patterns seem evident: (i) a Hodgkin's disease pattern (frank lymphoma, pseudo-pseudolymphoma) (5), (ii) a Hodgkin's disease-like pattern (pseudolymphoma) (5, 7, 8) , (iii) an angioimmunoblastic-lymphadenopathy pattern (6, 9) (the socalled angioimmunoblastic T cell lymphoma), and (iv) a benign lymphoid hyperplasia pattern with preservation of the lymph node architecture. Especially in patients with the Hodgkin's disease-like pattern, normal lymph node architecture may be preserved, and large, atypical Reed-Sternberg-like cells stain as CD30 Ϫ CD15 Ϫ or CD30 ϩ CD15 Ϫ (10). These findings might be misdiagnosed as malignant lymphoma by an unwary physician.
Lymphatic proliferation resembling Hodgkin's disease in the setting of long-term, low-dose methotrexate for rheumatic disease is well recognized, because a subset of these tumors regresses following withdrawal of methotrexate therapy (10), which is associated with Epstein-Barr virus reactivation. Similarly, Shiohara et al. (3) described the relationship between human herpesvirus 6 and drug-induced hypersensitivity syndrome, the so-called DIHS (11) , by detection with an HHV-6 DNA PCR of peripheral blood.
HHV-6 infects nearly all humans by the age of 2 years, and it has been implicated in several diseases, such as Kikuchi's lymphadenitis and IM-like syndrome in patients who are negative for Epstein-Barr virus and cytomegalovirus. A few previous reports showed HHV-6 reactivation by detection of viral DNA in DIHS patients' embedded, skin-biopsied specimens using the PCR method and/or in situ hybridization (12) or determination of HHV-6 DNA loads in peripheral leukocytes (2) . However, no report has identified HHV-6 in resected lymph node specimens obtained from patients with DIHS (13)/DRESS. In this regard, this is the first report showing HHV-6 expression within atypical ReedSternberg-like cells and/or the detection of HHV-6 propagation in resected lymph node specimens by a quantitative PCR method, providing direct evidence that reactivation of HHV-6 plays a part in the pathogenesis of lymphadenopathy. Further immunohistochemical examinations of resected specimens for varicella-zoster virus, Epstein-Barr virus, cytomegalovirus, and human herpesvirus 7, considered to be associated with DIHS, were negative in our patient.
The present case provides direct evidence of HHV-6 reactivation in resected lymph node tissue in a patient with DIHS. Appropriate pathological evaluation of lymphadenopathy for DIHS/ DRESS, which clinically mimics malignant lymphoma, should be 
